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(57) ABSTRACT

A system and method of semantic to non-semantic routing for
locating an expert. An inquiry-type database has a first layer
of inquiry types organized from underlying criteria group-
ings, (humanly understandable descriptors). Additional lay-
ers are associated in a one-to-one correspondence with the
first layer of inquiry types. Experts, having individualized
knowledge, are listed in a skill-set database associated with
the inquiry types. The skill-set database entries are linked to
the associated inquiry-type by a numerical routing identifier.
An expert is selected from the skill-set database entry linked
by the numerical routing identifier. In another embodiment,
multiple enterprises are mapped to separate layers of inquiry
types having a one-to-one correspondence with the underly-
ing groupings. A skill-set database entry is related to the
inquiry type through a numerical routing identifier, the iden-
tifier being selected from a respective range of identifiers
associated with the respective multiple enterprises.

6 Claims, 3 Drawing Sheets

(51) Int.CL
GO6N 5/00 (2006.01)
GO6F 1/00 (2006.01)
GO6F 17/30 (2006.01)
(52) US.CL
CPC .... GO6F 17/30386 (2013.01); GO6F 17/30731
(2013.01)
@17 @18 19
: |~ 14
/1 T
e ®
“16A 168
20

10A

e

SEEKER

12

\
— (e

EXPERT



US 9,092,477 B2

Sheet 1 of 3

Jul. 28, 2015

U.S. Patent

801

4IA33S

émml,@
P

0¢

AL
1¥3d4X3
L
D lN’
Zi
891 Vol
M TAA
(
y1—"
61 81 L1




US 9,092,477 B2

ZZTAIANKK = O |
PIORY ;MBS UNESAE snhiun 5488
P uousy
pocid i2xaeg
RO
g uBLBING |

Z aanbiy

1D SI01084LH0D

2 UCHOMD

02z~ N/

Pt ON —~ SULIBY puBiuf
L usawd

voi

dbed goarjeourisi{sy 199

Sheet 2 of 3

Jul. 28, 2015

U.S. Patent

esuquieg

B

f it

R

D3

posd

303

3810

C3

pooyy

O

1BYY)

o3

seRld

%45 Juipeng

Y10

(o= ]

POt

weukinb3 saoesmsoy

i)

03

USR]

£33 U0 - SRUEN PURY

B

B0

Lol Dt] Sad Sad ATl Sl Bl IaVE Eard &l P Trd €l ANV Dord Rl Sl fae ¥ Kol

bk it

AJUBONY ENXZ

STu050] 16 5501

QAU FBBMSNG

i)

s

§ UOUFWT § JO IOY

€ a2t e { pue g uobiid
0 uoHRIESHMd YoEY
‘210N

s

HdH

[RES

(e L

pRaig

e

SJUBIBT

i)

FRO

ot fuy

=iz}

o3

(S

P04

m PBOIG

POV,

—lEE

Y-

Buiping

Ayadory

)

vog

ainsedxy wivedg

i} puoumwg

BPIC SDEIBAD Y J0 WHD

wog | P umewy

1EPI.
POl a

vues

Hemo] uey
gueuswy g

ToFI0
o

SEOUEAG J0 BUTY

it ¢ 1 vousawd

] Eusiu] Aoy PUB ydIey - S3uBinEyY i

1

oic

\N

L0z \

¥02Z \

Loz \

Hir4



U.S. Patent Jul. 28, 2015 Sheet 3 of 3 US 9,092,477 B2

300
\\ ( START )

!

POPULATE A DATABASE WITH A FIRST LAYER
OF SEMANTICALLY-EXPRESSED INQUIRY 310
TYPES ORGANIZED FROM PREDETERMINED
GROUPINGS OF UNDERLYING CRITERIA

¥

ASSOCIATE ONE OR MORE OTHER LAYERS
OF SEMANTICALLY—EXPRESSED INQUIRY 320
TYPES WITH THE PREDETERMINED

GROUPINGS OF UNDERLYING CRITERIA

Fig. 3 !

INCLUDE IN A SKILL~SET DATABASE ENTREES | 339
WHICH ASSOCIATE AN EXPERT WITH AT LEAST
ONE OF THE INQUIRY TYPES

Y

MAP EACH SKILL—SET DATABASE ENTRY TO 340
THE ASSOCIATED INQUIRY TYPE THROUGH
A UNIQUE NUMERICAL ROUTING IDENTIFIER

|

UPON A USER'S REQUEST FOR ASSISTANCE,
IDENTIFY THE EXPERT MAPPED THROUGH THE |—350
UNIQUE NUMERICAL ROUTING IDENTIFIER TO

THE INQUIRY TYPE OF INTEREST TO THE USER

END
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1
SEMANTIC TO NON-SEMANTIC ROUTING
FOR LOCATING A LIVE EXPERT

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation of U. S. patent applica-
tion Ser. No. 12/380,761, filed Mar. 2, 2009, which is a
continuation of U.S. patent application Ser. No. 11/043,014,
filed Jan. 24, 2005, now U.S. Pat. No. 7,499,903.

FIELD OF INVENTION

The present invention relates to a match and route system,
and in particular to a match and route system that matches a
seeker having an inquiry to an expert having individualized
knowledge of the seeker’s inquiry.

BACKGROUND OF THE INVENTION

An enterprise having a multitude of personnel has a vast
asset of information available, but yet is often faced with
difficulties in matching a seeker needing assistance with an
inquiry to an expert within the enterprise. Match and route
systems have been developed which are capable of connect-
ing a seeker requesting information to an expert. The seeker’s
inquires are criteria organized into categories of information
and are helpful in matching a seeker’s request for assistance
with the skills of'a pool of qualified experts. The result is a live
collaboration session between the seeker and a selected
expert.

The systems prior to the present invention utilize a tech-
nique that matches inquires to skill sets identifying experts by
utilizing a fixed identifier, which is dedicated to the associated
inquiry and skill set. The data records needed for such sys-
tems for even a moderate sized enterprise are labor intensive
to create and populate. Extensive effort is expended in “hard-
wiring” the connections between the categories of organized
criteria and the skills of the qualified expert. Any change in
the criteria organization requires an equally extensive and
labor intensive effort.

Building and loading the data records is expensive and
prohibitive. Missing from the art are techniques that add
flexibility to the match and route systems. There exist a need
in the art for a technique which facilitates reconfiguring a
match and route system with an inexpensive and efficient
approach.

Further missing from the art is a system in which a seeker’s
inquiry is routed to an expert using semantic to non-semantic
routing techniques. Also, missing from the art is a system in
which a pool of experts can be easily and readily be made
accessible to multiple organizations and enterprises. The
present invention can satisfy one or more of these and other
needs.

SUMMARY OF THE INVENTION

The present invention relates to semantic to non-semantic
routing for locating a live expert. In accordance with one
aspect of the invention, an inquiry type database is populated
with a first layer of inquiry types organized from underlying
criteria groupings, which are humanly understandable
descriptors. Additional layers of inquiry types are associated
in the database with the underlying criteria groupings in a
one-to-one correspondence with the first layer of inquiry
types. A skill-set database includes entries that associate one
or more experts with one or more of the inquiry types and its
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2

corresponding layers. The experts each have individualized
knowledge of at least one criterion of the underlying criteria
grouping for that inquiry type. The skill-set database entries
are linked to the associated inquiry-type in the inquiry-type
database by a unique numerical routing identifier. Upon a
user’s request for assistance with a particular inquiry type; an
expert is selected from the skill-set database entry linked by
the numerical routing identifier.

In another aspect of the invention, multiple enterprises are
mapped to separate layers that have a one-to-one correspon-
dence with the inquiry types organized from underlying cri-
teria groupings. For each of the multiple enterprises, a skill-
set database entry related to the inquiry type is mapped
through a unique numerical muting identifier, the numerical
muting identifier being selected from a respective range of
numeric routing identifiers associated with the respective
multiple enterprises.

These and other aspects, features, steps and advantages can
be further appreciated from the accompanying figures and
description of certain illustrative embodiments.

BRIEF DESCRIPTION OF THE DRAWING
FIGURES

FIG. 1 illustrates an embodiment of a communication net-
work suitable for implementing semantic to non-semantic
routing of inquiry requests;

FIG. 2 depicts a table of semantic routing criteria; and

FIG. 3 is a flow diagram illustrating steps in accordance
with an illustrated embodiment.

DETAILED DESCRIPTION OF THE
ILLUSTRATIVE EMBODIMENTS

By way of overview and introduction, presented and
described are embodiments of a match and route system that
supports semantic to non-semantic routing of inquiry
requests received from a user to an expert having individual-
ized knowledge of at least some portion of the inquiry topic.
The match and route system presents a user seeking assis-
tance on a topic with a selection of underlying criteria that are
humanly understandable descriptors (semantic identifiers).
After the seeker responds to several iterations of semantic
identifier presentations, the system is able to select a prede-
termined semantically-expressed inquiry type that is orga-
nized from the underlying criteria grouping selected by the
seeker. A skill set is linked to the semantic inquiry type by a
unique numeric identifier. The skill set contains the identity of
an expert, or group of experts that have the individualized
knowledge on the topic being requested by the seeker.

In an embodiment of the invention, a combination of Inter-
net technology and communication queuing/routing systems
provide the interactive communication infrastructure to sup-
port the semantic to non-semantic muting process which
locates a live expert. One such infrastructure can be an auto-
mated call distribution system, which is a computerized
phone system that routes incoming telephone calls to opera-
tors or agents. Alternatively the infrastructure can be a system
that supports instant messaging and Web conferencing, as is
known in the art. Other infrastructure and applications suit-
able for routing an information request received from a seeker
to an available expert are also within the scope of this embodi-
ment.

FIG. 1 illustrates an embodiment of a communication net-
work suitable for implementing semantic to non-semantic
routing of inquiry requests. FIG. 1 shows components of an
exemplary environment in which processes embodying the
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invention can be implemented. Variations in the arrangement
and type of the components may be made without departing
from the spirit or scope of the invention. The particular com-
ponent configuration is not critical to the present invention.
FIG. 1 shows enough components sufficient to disclose an
illustrative environment for practicing embodiments of the
present invention.

The depicted embodiment includes multimedia personal
computers, workstations, or computer terminals 10A, 10B
(hereinafter collectively referred to as multimedia computer)
connected to a communication network 12 (e.g., the Internet)
to access a host server 14 at some remote location. The mul-
timedia computer can also be a thin client (e.g., a network
computer that is designed to serve as the client for client/
server architectures), a term known to persons of skill in the
art. The multimedia computers 10A, 10B may, for example,
include bidirectional audio/visual capability, e.g., speakers,
microphone, or audio/video webcam. Optionally, connected
to the multimedia computer is an electronic whiteboard, tab-
let, or other device (not shown) that permits interactive docu-
ment creation, viewing, and mark-up across the communica-
tion network 12.

Communication network 12 can include a local area net-
work (“LAN”), a wide area network (“WAN”), the Internet,
or a combination of all three interconnected by routers (not
shown). A router is a intermediary communications network
device that links many computers through a mesh of possible
connections, a router receives transmitted messages and for-
wards them to their correct destinations over available routes.
On an interconnected set of networks—including those based
on differing architectures and protocols—a router acts as a
link between the networks, enabling messages to be sent from
one to another. The communication links within a network
typically include twisted pair, fiber optics, or coaxial cable,
while communication links between networks may utilize
analog telephone lines, full or fractional dedicated digital
lines, Digital Subscriber Lines (DSLs), wireless links,
hybrids of the foregoing or future technologies, or other com-
munications links known to those skilled in the art.

At least one multimedia computer 10A is provided at a
remote location accessible to a seeker, an individual user (or
group of users) desiring to locate an expert in a particular field
of interest. At least one other multimedia computer 10B is
provided at another remote location accessible to the expert,
an individual (or group of individuals) having individualized
knowledge of a subject of interest to the seeker.

Multimedia computer 10A, 10B includes a central process-
ing unit (CPU), a video display adapter, and memory. The
memory generally includes RAM, ROM, and a permanent
mass storage device, such as a disk drive. The memory stores
an operating system, a BIOS, and programs for controlling
the operation of the multimedia computer. The memory can
also be loaded with software specific to practicing embodi-
ments of the present invention. It will be appreciated that
these components may be stored on a computer-readable
medium and loaded into memory of multimedia computer
10A, 10B using a drive mechanism associated with the com-
puter-readable medium, such as a floppy disk drive, an optical
drive, such as a CD-ROM/DVD-ROM drive, and/or a hard
disk drive. An input/output interface can also be provided for
receiving input from a mouse, keyboard, or other input
device. The memory, network interface unit, video display
adapter, and input/output interface are all connected to the
processing unit via a bus. Other peripherals may also be
connected to the processing unit in a similar manner. For
example, the interface may also be provided at a terminal, for
displaying accessed data, computed scores, and so on.

10

15

20

25

30

35

40

45

50

55

60

65

4

Itshould be understood that the multimedia computer 10A,
10B could also be embodied as any one of a great variety of
electronic devices ranging from general purpose computing
machines to less general devices such as personal digital
assistants (PDAs) or smart phones, to a special purpose
devices such as DVB-H enabled mobile devices. Regardless
of'the physical form of the multimedia computer 10A, 10B, it
includes a local memory, a processor, and input/output capa-
bilities to permit interaction with a user.

The host server 14 provides a user interface, such as a Web
page(s), using an Internet facility such as the World Wide
Web. The host server includes at least one processor and
operating instructions, and is operable to perform a selection
process that matches the seeker to an expert. The host server
is capable of connecting the seeker and expert via the afore-
mentioned infrastructure. In a preferred embodiment the
seeker is put in communication with the next best available
expert. The host server processor can also be a distributed
processor architecture as is known to persons of ordinary skill
in the art.

The communication path is an interactive real time path
that supports participants engaging in a dialog and discussion.
Exhibits (e.g., view graphs, Power Point presentations) can be
displayed across the network. Typical communication paths
can be the Internet, a telephony connection, a video connec-
tion, and a voice-over-internet protocol. Devices that can
support such communication and are suitable for implemen-
tation of the present invention can include, but are not limited
to, cell phones, personal digital assistants, hand-held comput-
ers, and two-way audio-visual devices. These devices are
within the collective term “multimedia computer” as used
herein.

The host server 14 can be configured in a multi-server
architecture, which has distributed servers performing par-
ticular functions. In such an embodiment, the multiple servers
are interconnected via a local area network, a wide area net-
work, or any other network (local orremote) 22. For example,
the multi-server architecture can include, but is not limited to,
portal servers 16 A, 16B interfacing with the multimedia com-
puters 10A, 10B (alternatively, a single portal server can
interface with multimedia computers 10A and 10B), an appli-
cation server 17, a multiplex (MUX) server 18 to manage
end-user connections, and a database server 19 to connect to
a database 20. The databases themselves are records orga-
nized in computer readable/writeable memory, and can be
located in a datastore, or any other suitable data mass storage
device. The database 20 can be connected to network 22,
communication network 12, or both.

FIG. 2 depicts a table of semantic muting criteria 200
which is stored in the database 20. The particular semantic
routing criteria is retrieved from the database for a specific
organization. The semantic routing criteria are organized into
predetermined groups that identify an inquiry type. The pre-
determined groups are setup in accordance with the specific
organization’s preferences. For example, a user seeking
information is presented with a Get Assistance Page 220. The
Get Assistance Page presents criterion selections that a seeker
selects before the system can locate an expert. For example,
FIG. 2 depicts a Get Assistance Page 220 related to the insur-
ance industry, and presents four criterion selections. How-
ever, the presentation of fewer or greater criterion selections
is also within the scope of the invention. Criterion selection
201 is labeled “Line of Business.” In this example, the user
can choose between the criteria of property or inland marine
businesses. A second criterion selection 204 is then pre-
sented. The underlying criteria of criterion selection 204 are
predetermined and can be dependent on criterion selection
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201, or can be independent of criterion selection 201. Here,
the underlying criteria that are to be presented as criterion
selection 204 are dependent on the selection made for crite-
rion selection 201. Similarly, the underlying criteria pre-
sented for criterion selection 207 is dependent on the previous
selection of criterion selection 204. In this manner, the crite-
rion selections 201, 204, 207 have a hierarchal relationship.
However, the underlying criteria presented for criterion selec-
tion 210 is independent of criterion selection 207, and is
presented regardless of the previous choice.

It can be easily understood by a person of ordinary skill in
the art that all the criterion selections 201, 204, 207, 210 can
have a hierarchal relationship, can be independent, or a com-
bination of hierarchal and independent relationship. Each
subsequent criterion selection 204, 207, 210 available for
presentation to a seeker has been predetermined in accor-
dance with the organization’s preferences. The organization
can choose to limit the combination of criterion selections to
fit within a prescribed notion of what areas are relevant to the
organization. After all the criterion selections are made, the
system can identify the inquiry type, which is the specific
grouping of underlying criteria predetermined by the organi-
zation.

Additional layers of criterion selections are setup in accor-
dance with the organization’s preferences. These additional
layers are related to the first layer by having a one-to-one
correspondence with the inquiry types, which are the group-
ings of underlying criteria predetermined by the organization.
The selection of a particular layer for presentation to a seeker
can be determined by a user profile or an organization profile.
These profiles can be specified by the organization, or the
organization can specify that seekers can have at least some
control of their own individual profile. The additional layers
of criterion selections are different semantic presentations of
the first layer. . These layers can be in different languages, or
can be composed in jargon specific to differing levels of
knowledge within a field of interest. The layers can also
present the underlying criteria in user-centric terms, e.g., part
numbers, paper form numbers, functional block identifiers,
etc.

FIG. 3 is a flow diagram illustrating process 300. At step
310, an inquiry-type database is populated with the first layer
of inquiry-types organized from groupings of underlying cri-
teria. Optionally, the groupings of criteria can be predeter-
mined by an organization or enterprise in accordance with
rules selected by that organization or enterprise. One or more
other layers of inquiry types are associated with the groupings
of underlying criteria, step 320. The other layers of inquiry
types have a one-to-one correspondence with the first layer. In
this embodiment for every inquiry-type member of the first
layer, there is a member for each of the other layers of inquiry
types.

At step 330, entries in a skill-set database associate one or
more experts with the inquiry-types. The experts each have
individualized knowledge of one of more of the criteria that
form the underlying grouping of criteria. The skill-set data-
base entries are each mapped, step 340, to the inquiry types
associated with the experts in step 330. This mapping is
accomplished by associating the skill-set entry and the
inquiry type to a unique numerical routing identifier. When a
user (seeker) requests assistance with a particular inquiry
type, step 350, the expert(s) associated with the skill-set entry
mapped to the inquiry type by the numerical routing identifier
are located and identified.

When more than one expert is associated with a skill-set
entry, multiple experts will be located and identified at step
350. In such a case, a further embodiment of the invention
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provides a ranking of the experts. The most meritorious
ranked expert among the set of experts located is placed in
communication with the seeker. Should the most meritorious
ranked expert not be available, the next best available expert
is selected. The ranking can be based on such factors as the
level of the expert’s individualized knowledge of the under-
lying criteria for the inquiry type; predetermined indicators
obtained from a profile associated with the seeker, or the
organization to which the seeker belongs; the financial costs
associated with the expert; the status of the seeker and/or the
expert, as well as the importance of the seeker and/or expert to
the organization to which they belong. As can be understood
by a person of ordinary skill in the art, there are other metrics
and techniques available to rank the expert.

In another embodiment, the skill-set database contains
entries that associate at least one expert, by a numerical rout-
ing identifier, to an inquiry type organized from underlying
criteria. The skill-set database can be maintained as a service
bureau that provides the experts to seekers originating from
multiple enterprises. Each of the respective multiple enter-
prises is assigned a range of numerical routing identifiers that
are unique to the respective enterprise. A first layer of inquiry
types organized from underlying criteria, and residing in an
inquiry-type database, is associated with one of the respective
enterprises. Additional layers of inquiry types having a one-
to-one correspondence with the inquiry types of the first layer
are associated with other respective enterprises. Mapping the
skill-set entries to the respective enterprise related to the
respective layers of inquiry types is accomplished by utilizing
a numerical routing identifier selected from the range of
numerical routing identifiers assigned to each of the respec-
tive multiple enterprises. Upon a seeker’s request for assis-
tance with an inquiry type related to the seeker’s enterprise,
the service bureau identifies and locates an expert through the
numerical routing identifier for that enterprise.

Thus, while there have been shown, described, and pointed
out fundamental novel features of the invention as applied to
several embodiments, it will be understood that various omis-
sions, substitutions, and changes in the form and details of the
illustrated embodiments, and in their operation, may be made
by those skilled in the art without departing from the spirit and
scope of the invention. Substitutions of elements from one
described embodiment to another are also fully intended and
contemplated. The invention is defined solely with regard to
the claims appended hereto, and equivalents of the recitations
therein.

The invention claimed is:

1. A method of semantic to non-semantic routing to locate
a live expert, the method comprising the steps of:

populating a database in a computer with predetermined

semantically expressed inquiry-types organized from an
underlying plurality of criteria groupings that are
humanly understandable descriptors;
maintaining a skill-set database that includes an entry
which associates at least one expert who has the ability
to address one of the predetermined semantically-ex-
pressed inquiry-type, the expert having individualized
knowledge of at least one criteria from the underlying
criteria grouping for the associated inquiry-type;

enabling a user seeking assistance to identify at least one of
the criteria underlying the assistance request through an
interactive process;

selecting at least one inquiry-type which describes a user’s

request for assistance based on user interaction; and
locating the expert through a routing identifier associating

the selected predetermined semantically-expressed

inquiry-type with an entry in the skill-set database.
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2. The method of claim 1, further comprising the step of
establishing a real time communication path between the user
and the expert.

3. The method of claim 2, wherein the communication path
is an interactive real time path that supports participants 53
engaging in a dialog and discussion; wherein examples
include but are not limited to Web conferencing, texting,
bidirectional audio/visual capability, electronic whiteboards,
document co-viewing devices, the Internet, telephony and a
voice-over-internet-protocol connection. 10

4. The method of claim 2, wherein any number of the
devices that can be used to support such communication paths
include but are not limited to smart phones, PDA’s, tablets
and other mobile devices.

5. The method of claim 2, wherein when more than one 15
expert is associated with the skill set entry, the experts are
ranked by any number of factors, including but not limited to
the level of individualized skill or knowledge of the criteria
underlying the inquiry-type, value of the expert’s time, value
or importance of the user seeking assistance, predetermined 20
indicators contained in a profile of a user and/or expert, and
factors specific to the organizations a user and/or expert is
associated with.

6. The method of claim 2, wherein the interactive process
by which the assistance request is defined uses information 25
contained in a profile associated with the user seeking assis-
tance.



